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BACKGROUND OF THE INVENTION 

L Cross-Reference to Related Application 

This application relates to two co-pending applications, serial nos. and 

(Attorney Reference Numbers: AUS990817US1 and AUS990818US1), 

filed on the same day as the present application and entitled "ELECTRONIC 
DOCUMENT DELIVERY SYSTEM EMPLOYING DISTRIBUTED DOCUMENT 
OBJECT MODEL (DOM) BASED TRANSCODING AND PROVIDING 
INTERACTIVE JAVASCRIPT SUPPORT" and "ELECTRONIC DOCUMENT 
DELIVERY SYSTEM EMPLOYING DISTRIBUTED DOCUMENT OBJECT MODEL 
(DOM) BASED TRANSCODING AND PROVIDING ASSISTIVE TECHNOLOGY 
SUPPORT" by Richard S. Schwerdtfeger, Lawrence F. Weiss, and Rabindranath Dutta. 

2. Field of the Invention 

This invention relates to systems for providing electronic documents, and more 
particularly to document delivery systems wherein servers transcode documents delivered 
to client machines. 

3. Description of Related Art 

The World Wide Web, known simply as the "Web", is a network of Internet 
servers that provide specially formatted electronic documents to various "client" 
machines. Web servers currently support documents formatted in a text-based markup 
language called hypertext markup language (HTML). 
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In order to provide Web access to client machines with limited capabilities (e.g., 
palmtop or handheld computers), a "transcoder proxy" is typically positioned between the 
client machine and an Internet server. The transcoder proxy may, for example, provide 
selected portions of a requested Web document to the client machine based upon the 
5 capabilities of the client machine. In doing so, the transcoder proxy may translate one or 
more selected portions of the Web document from one digital format to another. 

Fig. 1 is a block diagram of a representative system 10 currently used to provide 
an electronic document 12 (e.g., a Web page) to a client machine 14 with limited 

10 capabilities. Client machine 14 may be, for example, a palmtop or handheld computer 
with limited memory, processing capability, and/or display capability. System 10 
includes an internet server 16, and a transcoder proxy 18 interposed between client 
machine 14 and internet server 16. Transcoder proxy 18 forwards a request for document 
12 from client machine 14 to internet server 16. Such a request typically includes a 

15 uniform resource locator (URL) of document 12 specifying the internet protocol (IP) 
address of document 12 and the name of the file containing document 12. 



Internet server 16 fetches document 12 and provides document 12 to transcoder 
proxy 18. Based upon the capabilities of client machine 14, transcoder proxy 18 may 

20 translate or "transcode" one or more selected portions of document 12 from one digital 
format to another. For example, transcoder proxy 1 8 may transcode a portion of 
document 12 from HTML to a script written in a scripting language understood by a Web 
browser application program running within client machine 14. The Web browser 
program may use information conveyed by the script to present the one or more selected 

25 portions of document 12 upon a display device of client machine 14. 



Alternately, client machine 14 may include a text-to-speech converter, and the 
information conveyed by the script may be used to output the one or more selected 
portions of document 12 as speech through a speaker of client machine 14. The term 
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"assistive technology" is used herein to describe technology that helps physically 
challenged individuals access to a computer system (e.g., client machine 14). Well 
known types of assistive technologies include "screen readers" which convert display 
information to speech, "screen magnifiers" which enlarge features of portions of display 
5 screen contents, and voice recognition software which converts speech to a digital 
representation of text or commands. 

Computer language code or "script" which modifies visual presentations of 
electronic documents in response to user input is increasingly being included within 

10 electronic documents. Such interactive aspects of electronic documents are used to 
provide, for example, Web site navigation information in response to user input. 
JAVASCRIPT (™ Netscape Comm. Corp., Mountain View, CA) is a well known 
cross-platform, object-based scripting language for client and server applications. 
JAVASCRIPT is commonly used to add interactive aspects to electronic documents such 

15 as Web pages. 

The Document Object Model (DOM) is an application programming interface 
(API) for "documents". The World Wide Web Consortium (W3C) has authored a DOM 
specification available on the Web at URL http://www.w3.org/. The DOM defines the 
20 logical structure of documents and the way a document is accessed and manipulated. In 
the DOM specification, the term "document" is used in the broad sense. Increasingly, 
XML is being used as a way of representing many different kinds of information that may 
be stored in diverse systems. Much of this information would traditionally be seen as 
data rather than as documents. 

25 

In the DOM, documents have a logical structure which is very much like a tree. 
To be more precise, the logical structure is like a "forest" or "grove", which can contain 
more than one tree. However, the DOM specification does not require that documents be 
implemented as a tree or a grove, nor does it specify how the relationships among objects 



Atty. Dkt No.: 5468-02200 



Conley, Rose & Tayon 



AT9-99-732 



4 



be implemented. The DOM is a logical model that may be implemented in any 
convenient manner. In the DOM specification, the term "structure model" is used to 
describe the tree-like representation of a document. Terms like "tree" or "grove" are not 
used to avoid implying a particular implementation. One important property of DOM 
5 structure models is structural isomorphism. If any two DOM implementations are used to 
create a representation of the same document, they will create the same structure model, 
with precisely the same objects and relationships. 

In current document delivery systems, a problem arises in that many client 
10 machines do not support interactive aspects of electronic documents such as Web pages 
due to resource limitations. As a result, transcoding proxy 18 may be configured to 
remove any computer language code or script within the one or more selected portions of 
an electronic document provided to client machine 14. Web site navigation capability 
may be lost, and with it the ability to access Web site information. Additionally, a client 
15 machine may not have sufficient resources to provide an assistive technology solution for 
a physically challenged user. 



It would thus be desirable to have an electronic document delivery system which 
allows a client machine with limited resources to provide interactive aspects of electronic 
20 documents such as Web pages and/or an assistive technology solution for a physically 
challenged user. The desired document delivery system may use the document object 
model (DOM) to define a logical structure of an electronic document, and to access and 
manipulate the electronic document. 



25 
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SUMMARY OF THE INVENTION 

Several different embodiments of an electronic document delivery system are 
described including a client machine coupled to (i.e., in wired or wireless communication 
5 with) a transcoder proxy. The client machine may be, for example, a palmtop or 

handheld computer or a wireless communication device with limited display, memory, 
and/or processing capability. The transcoder proxy is coupled to receive electronic 
documents. Each electronic document includes one or more elements, and is expressed in 
a first digital format (e.g., a text-based markup language such as HTML or XML). The 

10 transcoder proxy assigns a unique identifier to each element of the electronic document. 
The transcoder proxy produces an "original" script including at least a portion of the 
electronic document expressed in a second digital format (e.g., a scripting language). The 
original script includes the elements within the portion of the electronic document, as 
well as the identifiers assigned to the elements. The transcoder proxy provides the 

15 original script to the client machine. 

The transcoder proxy may form a model of a logical structure of the electronic 
document. The model may also define methods for accessing and manipulating the 
document. The model may be, for example, a document object model (DOM). The 
20 transcoder proxy may use the model to produce the original script. The transcoder proxy 
may save the model, including the elements of the electronic document, and the 
identifiers assigned to the elements for future use. 

The client machine receives the original script from the transcoder proxy, and 
25 uses the original script to display or otherwise present the portion of the electronic 

document. The client machine also generates events in response to user input. The client 
machine associates an event with an element within the original script. The client 
machine provides the event and the identifier assigned to the element associated with the 
event to the transcoder proxy. 
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The transcoder proxy stores the model, including the elements of the electronic 
document and the identifiers assigned to the elements. The elements of the electronic 
document may be associated with corresponding identifiers within the model. In 
5 response to the event and the identifier received from the client machine, the transcoder 
proxy accesses the model using the identifier. The transcoder proxy may modify the 
model. Following any modification of the model, the transcoder proxy uses the model to 
produce a "modification" script, wherein the modification script differs from the original 
script. The transcoder proxy provides the modification script to the client machine. The 
10 client machine receives the modification script, and uses the modification script to 
modify the displayed or otherwise presented portion of the electronic document. 

One embodiment of the transcoder proxy includes a synchronous document object 
model (DOM) generator coupled to a transcoder and a user interface generator. The 

15 synchronous (DOM) generator is coupled to receive the electronic document, and 

includes an identifier (ID) generator for assigning a unique identifier to each element of 
the electronic document. The synchronous DOM generator forms a pre-transcoded DOM 
representing the logical structure of the electronic document. The pre-transcoded DOM 
may also define methods for accessing and manipulating the document. Within the 

20 pre-transcoded DOM, document elements are associated with corresponding identifiers. 
The synchronous DOM generator provides a first portion of the electronic document to 
the transcoder in the first digital format. 

The transcoder receives the first portion of the electronic document, and translates 
25 the first portion of the electronic document from the first digital format, thereby 

producing the original script in a second digital format (e.g., a scripting language). As 
described above, the original script includes the elements within the first portion of the 
electronic document and the identifiers assigned to the elements. The transcoder provides 
the original script (e.g., to a client machine coupled to the transcoder). 
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The user interface generator receives an event and the associated identifier (e.g., 
from a client machine coupled to the user interface generator). The user interface 
generator may use the event and the associated identifier to produce DOM access 
5 commands, and may provide the DOM access commands to the synchronous DOM 
generator. In this case, the synchronous DOM generator accesses the pre-transcoded 
DOM using the DOM access commands. The synchronous DOM generator may modify 
the pre-transcoded DOM in response to the DOM access commands. Following any 
modification of the pre-transcoded DOM, the synchronous DOM generator provides a 
10 second portion of the electronic document to the transcoder in the first digital format. 

The transcoder receives the second portion of the electronic document, and 
translates the second portion of the electronic document from the first digital format, 
thereby producing a modification script in the second digital format. The transcoder 
15 provides the modification script (e.g., to the client machine). 

One embodiment of the client machine includes a user agent coupled to an output 
device. The output device may be , for example, a display device for visual presentation. 
Alternately, the output device may be a text-to-speech converter for audible presentation. 
20 The user agent is also adapted for coupling to the transcoder proxy. The user agent 
receives the original script from the transcoder proxy, and forms a transcoded DOM in 
response to the original script. The transcoded DOM is a representation of the first 
portion of the electronic document. The user agent uses the transcoded DOM to produce 
output commands, and provides the output commands to the output device. 

25 

In response to user input, the user agent generates an event. The user agent 
associates the event with an element within the original script. The user agent provides 
the event and the identifier assigned to the element associated with the event to the 
transcoder proxy. The user agent receives the modification script from the transcoder 
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proxy, and modifies the transcoded DOM in response to the modification script. As a 
result, the portion of the electronic document displayed or otherwise presented by the 
output device is modified. 

5 A method for transcoding an electronic document, which may be embodied within 

the transcoder proxy, includes receiving the electronic document in a first digital format 
(e.g., a text-based markup language such as HTML or XML). A unique identifier is 
assigned to each element of the electronic document. A model of a logical structure of 
the electronic document is formed. The model may also define methods for accessing 

10 and manipulating the document.. The model may be, for example, a document object 

model (DOM). The model includes the identifier assigned to each element. The model is 
used to produce a script, wherein the script includes at least a portion of the document 
expressed in a second digital format (e.g., a scripting language). The script includes at 
least one element, and the identifier assigned to the element. The script is provided (e.g., 

15 to a client machine) . 

A first method for presenting an electronic document, which may be embodied 
within the transcoder proxy, includes the above transcoding method, wherein the script 
produced using the transcoding method is an original script. The presentation method 
20 further includes receiving an event and an identifier associated with the event (e.g., from 
a client machine). The model is accessed using the identifier associated with the event, 
and may be modified. Following any modification, the model is used to produce a 
modification script, wherein the modification script differs from the original script. The 
modification script is provided (e.g., to the client machine). 

25 

A second method for presenting a electronic document, which may be embodied 
within the client machine, includes receiving an original script (e.g., from a transcoder 
proxy), wherein the original script includes at least a portion of the electronic document 
expressed in a digital format (e.g., a scripting language). The original script is used to 



Atty.DktNo.: 5468-02200 



Conley, Rose & Tayon 



AT9-99-732 



9 



present the portion of the electronic document. An event is generated in response to user 
input. The event is associated with an element within the original script. The event and 
the identifier assigned to the element are provided (e.g., to the transcoder proxy) in 
response to the event. A modification script is received (e.g., from the transcoder proxy), 
wherein the modification script differs from the original script. The modification script is 
used to modify the presented portion of the electronic document. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



Other objects and advantages of the invention will become apparent upon reading 
5 the following detailed description and upon reference to the accompanying drawings in 
which: 

Fig. 1 is a block diagram of a representative system currently used to provide an 
electronic document (e.g., a Web page) to a client machine with limited capabilities; 

10 

Fig. 2 is a block diagram of a first embodiment of a system for providing an 
electronic document (e.g. a Web page) to a client machine; 

Fig. 3 is a flow chart of one embodiment of a method for presenting an electronic 
15 document; 

Fig. 4 is a block diagram of a second embodiment of the system of Fig. 2, wherein 
the system includes a JAVASCRIPT engine in order to provide interactive JAVASCRIPT 
support; and 

20 

Fig. 5 is a block diagram of a third embodiment of the system of Fig. 2, wherein 
the system includes additional elements to provide assistive technology support. 

While the invention is susceptible to various modifications and alternative forms, 
25 specific embodiments thereof are shown by way of example in the drawings and will 
herein be described in detail. It should be understood, however, that the drawings and 
detailed description thereto are not intended to limit the invention to the particular form 
disclosed, but on the contrary, the intention is to cover all modifications, equivalents and 
alternatives falling within the spirit and scope of the present invention as defined by the 
30 appended claims. 
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Fig. 2 is a block diagram of a first embodiment of a system 20 for providing 
electronic document 12 (e.g., a Web page) to a client machine 22. In the embodiment of 
5 Fig. 2, client machine 22 includes an output device 24. Output device 24 may include a 
relatively small display device with limited display capabilities. Output device 24 may 
also include a speaker for producing speech. Client machine 22 may be, for example, a 
palmtop or handheld computer or a wireless communication device with limited memory 
and/or processing capability. 

10 

In the embodiment of Fig. 2, system 20 includes internet server 16 and an interim 
server 26 coupled between client machine 22 and internet server 16. Interim server 26 
includes a transcoder proxy 28. Transcoder proxy 28 forwards electronic document 
requests from client machine 22 to internet server 16. Transcoder proxy 28 receives 

15 electronic documents (e.g., document 12) from internet server 16 in digital format. Well 
known digital formats include text-based markup language formats such as hypertext 
markup language (HTML) and extensible markup language (XML). Other common 
digital formats include POSTSCRIPT (™ Adobe Sys. Inc, San Jose, CA), portable 
document format (PDF), and advanced function printing (AFP). Transcoder proxy 28 

20 includes a synchronous document object model (DOM) generator 30 coupled to a 

transcoder 32 and a user interface generator 34. Synchronous DOM generator 30 receives 
electronic documents from internet server 16, and includes an identifier (ID) generator 
36. 

25 In response to electronic document 12 provided by interim server 16, synchronous 

DOM generator produces a pre-transcoded DOM 38. Electronic document 12 includes 
one or more elements representing document structures. Examples of document elements 
include paragraphs, hypertext links, lists, tables, and images. ID generator 36 assigns a 
unique identifier to each element of electronic document 12. Pre-transcoded DOM 38 
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defines a tree- like logical structure of document 12, and also defines methods for 
accessing and manipulating document 12. Within pre-transcoded DOM 38, elements of 
electronic document 12 are associated with their identifiers. As will be described in more 
detail below, pre-transcoded DOM 38 facilitates navigation of the logical structure of 
5 electronic document 12. Pre-transcoded DOM 38 preferably complies with the World 
Wide Web Consortium (W3C) DOM specification available on the Web at URL 
http://www.w3.org/. 

Synchronous DOM generator 30 provides at least a portion (e.g., a first portion) 
1 0 of document 12 to be displayed or otherwise presented to the user by client machine 22 to 
transcoder 32. Transcoder 32 translates the first portion of document 12 from one digital 
format to another. For example, transcoder 32 may translate the first portion of document 
12 from a first digital format (e.g., HTML) to a script expressed in a second digital format 
(e.g., a scripting language understood by a user agent 40 within client machine 22). 

15 

The scripting language may be, for example, a subset of the digital format in 
which transcoder proxy 28 receives document 12 from internet server 16 (e.g., a subset of 
HTML, XML, POSTSCRIPT, PDF, or AFP). In producing the script, transcoder proxy 
28 may covert graphics images within electronic document 12 from one format to another 
20 (e.g., from joint photographic experts group/JPEG format to graphics interchange 

format/GIF format, from JPEG and GIF formats to scaled vector graphics/SVG format, 
etc.). The script may also include audio data files (e.g., wav files), transcoded Braille, 
and/or unformatted text. 

25 Transcoder 32 provides the produced "original" script to user agent 40 of client 

machine 22. The original script includes a description of the elements within the first 
portion of document 12. The original script also includes the identifiers assigned to the 
elements within the first portion of document 12. 
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In response to the received original script, user agent 40 of client machine 22 
produces a transcoded DOM 42. Transcoded DOM 42 contains a representation of the 
elements of the first portion of document 12 to be displayed or otherwise presented via 
5 output device 24. Within transcoded DOM 42, elements of the portion of document 12 
are associated with their identifiers. User agent 40 uses transcoded DOM 42 to issue 
output commands to output device 24. As described above, output device 24 may include 
a relatively small display device with limited display capabilities. Output device 24 may 
also include a speaker for producing speech. 

10 

Client machine 22 also includes an input device 44 coupled to user agent 40. 
Input device 44 may be, for example, one or more keys or buttons, a pointing device such 
as a mouse, or a speech-to-text converter. The speech-to-text converter may, for 
example, be the input device of choice for a physically challenged user (e,g., a 

1 5 permanently or temporarily disabled user who cannot operate a conventional input device 
such as a mouse or a keyboard due to a disability). A user input via input device 44 may 
cause user agent 40 to generate an event. User agent 40 associates an event with an 
element and the identifier assigned to the element. User agent 40 provides an event and 
the identifier assigned to the event to user interface generator 34 within transcoder proxy 

20 28. 



It is noted that client machine 22 may include other input, output, and/or 
input/output (I/O) devices not shown. It is also noted that input device 44 and output 
device 24 may be a combined I/O device, such as a speech engine which converts digital 
25 signals representing text to speech and also converts speech to digital signals representing 
text, or a touch screen I/O device which includes a visual display screen and accepts user 
input via pressure applied to the display screen (e.g., via a stylus). 
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User interface generator 34 may use the event and the identifier to produce DOM 
access commands, and may provide the DOM access commands to synchronous DOM 
generator 30. Synchronous DOM generator may use the DOM access commands to 
access one or more elements within pre-transcoded DOM 38. Synchronous DOM 
generator 30 may modify pre-transcoded DOM 38 in response to the DOM access 
commands. 

Alternately, user interface generator 34 may use the identifier to access the one or 
more elements within pre-transcoded DOM 38. User interface generator 34 may modify 
pre-transcoded DOM 38 in response to the event and the identifier. 

In either case, following any modification of pre-transcoded DOM 38, 
synchronous DOM generator 30 provides a modified portion (e.g., a second portion) of 
document 12 to be displayed or otherwise presented to the user by client machine 22 to 
transcoder 32. Transcoder 32 translates the second portion of document 12 from the first 
digital format to the second digital format, thereby producing "modification" script. The 
modification script modifies the first portion of document 12 currently displayed or 
otherwise presented to the user by client machine 22. The modification script includes a 
description of the elements within the second portion of document 12, and the identifiers 
assigned to the elements within the second portion of document 12. In response to the 
modification script, user agent 40 of client machine 22 modifies transcoded DOM 42 and 
issues new output commands to output device 24. As a result, the second portion of 
document 12 is displayed or otherwise presented by output device 24. 

For example, input device 44 may be a mouse, and a user may position a cursor or 
pointer at an edge of a displayed portion of document 12 via the mouse indicating a desire 
to have an adjacent portion (i.e., a second portion) of document 12 presented. User agent 
40 may generate an event in response to such positioning of the cursor or pointer. User 
agent 40 may associate the event with a displayed element, and may provide the event 
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and the identifier assigned to the element associated with the event to user interface 
generator 34 within transcoder proxy 28. User interface generator 34 may provide the 
event and the associated identifier to synchronous DOM generator 30. Synchronous 
DOM generator 30 uses the identifier to access pre-transcoded DOM 38. As described 
5 above, synchronous DOM generator 30 may modify pre-transcoded DOM 38 in response 
to the event and the associated identifier. Synchronous DOM generator 30 provides the 
second portion of document 12 to transcoder 32. Transcoder 32 generates modification 
script which includes a description of the elements and the identifier assigned to each of 
the elements within the second portion of document 12. In response to the modification 
10 script, user agent 40 of client machine 22 modifies transcoded DOM 42 and issues new 
output commands to output device 24. As a result, the second portion of document 12 is 
displayed or otherwise presented by output device 24. 

It is noted that in the embodiment of Fig. 2, transcoder proxy 28 also serves as a 
1 5 "reverse" proxy. Interaction between transcoder proxy 28 and client 22 is facilitated by 
the HTTP 1 . 1 standard which allows the transmission control protocol/internet protocol 
(TCP/IP) link to remain operational across multiple requests. As a result, frequent and 
relatively short client-server exchanges may take place without incurring the overhead of 
re-establishing a connection between interim server 26 and client 22. Interaction between 
20 transcoder proxy 28 and client 22 may also be conducted using established mechanisms 
such as cookies, URL re-writing, etc. 

Fig. 3 is a flow chart of one embodiment of a method 50 for presenting an 
electronic document. The electronic document may be, for example, an "interactive" 
25 document wherein a presentation of the document (e.g., visual or audible) is dependent 
upon user input. During a step 51, the electronic document is received in a first digital 
format (e.g., HTML or XML). A unique identifier is assigned to each element of the 
electronic document during a step 52. During a step 54, a model of a logical structure is 
formed of the electronic document. The model may be, for example, a DOM (e.g., 
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pre-transcoded DOM 38 in Fig. 2). During a step 56, the model is used to produce the 
original script including at least a portion of the electronic document expressed in a 
second digital format (e.g., a scripting language). The original script includes the 
elements within the portion of the electronic document, along with the identifiers 
5 assigned to the elements. 

The original script is used to present the portion of the document during a step 58. 
During a step 60, an event is generated in response to user input. The event is associated 
with an element of the document during a step 62. During a step 64, the model is 
1 0 accessed using the identifier assigned to the element associated with the event. The 
model may be modified in response to the event and the identifier. Following any 
modification, the model is used to produce modification script during a step 66. During a 
step 68, the modification script is used to modify the presented document. 

15 In system 20 of Fig. 2, steps 51, 52, 54, 56, 64, and 66 of method 50 may be 

embodied within transcoder proxy 28, and steps 58, 60, 62, and 68 may be embodied 
within client machine 22. 

It is noted that in step 58 of method 50, the portion of the document may be 
20 presented in any number of ways, including audible form (e.g., speech) or tactile form via 
a Braille display. 

Fig. 4 is a block diagram of a second embodiment of system 20 for providing 
electronic document 12 (e.g., a Web page) to a client machine 22. In the embodiment of 
25 Fig. 4, transcoder proxy 28 includes a JAVASCRIPT engine 70 coupled in parallel with 
user interface generator 34 between user agent 40 of client machine 22 and synchronous 
DOM generator 30. JAVASCRIPT is a cross-platform, object-based scripting language 
for client and server applications. The inclusion of JAVASCRIPT engine 70 within 
transcoder proxy 28 reduces client machine 22 resource requirements to support 
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interactive documents including JAVASCRIPT, allowing electronic documents displayed 
or otherwise presented by client machine 22 to be modified in response to JAVASCRIPT 
events within the electronic document. 

5 For example, a "mouseover" is a JAVASCRIPT event which may be used to 

trigger a change in a displayed element (e.g., a graphic) when the cursor or pointer is 
passed over the displayed element using a mouse. Mouseover events (i.e., mouseovers) 
are widely used in navigation bars, pop-up boxes, and forms. Document 12 may include 
an element with JAVASCRIPT code which displays data when a mouseover event occurs 
10 (i.e., "onmouseover" data). The JAVASCRIPT mouseover event is thus associated with 
the element. In the embodiment of Fig. 4, the script produced by transcoder 32 and 
provided to user agent 40 of client machine 22 includes the element and the identifier 
assigned to the element. 

15 The script may also include a code value for the mouseover event. The code 

value may be associated with the element within the script. User agent 40 may use the 
code value to associate the mouseover event with the element. 

User agent 40 generates the mouseover event when the user passes the cursor or 
20 pointer over the displayed element using the mouse. User agent 40 associates the 

mouseover event with the displayed element, and provides mouseover event information 
and the identifier assigned to the element to user interface generator 34 and 
JAVASCRIPT engine 70 within transcoder proxy 28. The mouseover event information 
may include the code value of the mouseover event. User interface generator 34 may not 
25 recognize the mouseover event information, and may not respond to the mouseover event. 

On the other hand, JAVASCRIPT engine 70 may recognize the mouseover event 
information and respond to the mouseover event by accessing the element associated with 
the mouseover event within pre-transcoded DOM 38 using the identifier. JAVASCRIPT 
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engine 70 may use the code value to access the JAVASCRIPT code of the element. 
JAVASCRIPT engine 70 executes the JAVASCRIPT code of the element, thus 
producing the onmouseover data. JAVASCRIPT engine 70 may provide the 
onmouseover data to synchronous DOM generator 30. Synchronous DOM generator 30 
5 may use pre-transcoded DOM 38 and the onmouseover data to produce a modified 
portion (e.g., a second portion) of document 12. Synchronous DOM generator 70 may 
provide the second portion of document 12, including the "onmouseover" data to 
transcoder 32. 

10 

Transcoder 32 translates the second portion of document 12 from the first digital 
format to the second digital format, thereby producing modification script including the 
onmouseover data. The modification script thus includes a description of the elements 

15 and the identifier assigned to each of the elements within the second portion of document 
12 to be displayed or otherwise presented by client machine 22 as a result of the 
mouseover event. In response to the modification script, user agent 40 of client machine 
22 modifies transcoded DOM 42 and issues new output commands to output device 24. 
As a result, the second portion of document 12 is displayed or otherwise presented by 

20 output device 24. 

Fig. 5 is a block diagram of a third embodiment of system 20 for providing 
electronic document 12 (e.g., a Web page) to a client machine 22. In the embodiment of 
Fig, 5, transcoder proxy 28 includes an assistive technology interface generator 72 
25 coupled in parallel with user interface generator 34 between user agent 40 of client 

machine 22 and synchronous DOM generator 30. In addition, client machine 22 includes 
an assistive technology 74 coupled to user agent 40. Assistive technology 74 may 
provide an interface between user agent 40 and, for example, a device such as a Braille 
display or a speech engine which converts digital signals representing text to speech 
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and/or converts speech to digital signals representing text. In the embodiment of Fig. 5, 
user agent 40 uses transcoded DOM 42 to issue output commands to assistive technology 
74. In response to the output commands, assistive technology 74 may produce 
commands for a device coupled to assistive technology 74. 

5 

Common Braille displays include a linear array of output cells (e.g., 40, 66, or 80 
cells). Each cell has either six pins, arranged two pins wide by three pins high, or eight 
pins arranged two pins wide by four pins high. Pins of a given cell are raised such that 
they extend from vertical holes to form patterns representing, for example, letters, 
10 numbers, punctuation, and/or Braille composition signs. Common Braille displays also 
include keys or buttons for user input which allow a user to navigate through an 
electronic document (e.g., a Web document). 



A Braille display may be coupled to assistive technology 74. In this case, a user 
1 5 may press a "next line" button on the Braille display in order for a next line of document 
12 to be presented. Assistive technology 74 may provide a signal to user agent 40 
indicating that the "next line" button was pressed. User agent 40 may generate an 
"assistive technology" event in response. User agent 40 may associate the assistive 
technology event with an element, and may provide assistive technology event 
20 information and the identifier assigned to the element associated with the event to user 
interface generator 34 and assistive technology interface generator 72 within transcoder 
proxy 28. The assistive technology event information may include a code value assigned 
to the "next line" assistive technology event. User interface generator 34 may not 
recognize the assistive technology event information, and may not respond to the 
25 assistive technology event. 



On the other hand, assistive technology interface generator 72 may recognize the 
assistive technology event information and respond to the assistive technology event 
Assistive technology interface generator 72 may use the assistive technology event 
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information and the identifier to produce DOM access commands, and may provide the 
DOM access commands to synchronous DOM generator 30. Synchronous DOM 
generator 30 may use the DOM access commands to access one or more elements within 
pre-transcoded DOM 38. Synchronous DOM generator 30 may modify pre-transcoded 
5 DOM 38 in response to the DOM access commands. 

Alternately, assistive technology interface generator 72 may use the identifier 
associated with the element to access the one or more elements within pre-transcoded 
DOM 38. Assistive technology interface generator 72 may modify pre-transcoded DOM 
10 38 in response to the assistive technology event information and the identifier. 

In either case, following any modification of pre-transcoded DOM 38, 
synchronous DOM generator 30 provides the requested next line portion of document 12 
to transcoder 32, Transcoder 32 translates the next line portion of document 12 from the 

1 5 first digital format to the second digital format, thereby producing modification script. 
The modification script thus includes a description of the elements and the identifier 
assigned to each of the elements within the next line portion of document 12 to be 
provided to the Braille display via assistive technology 74 as a result of the assistive 
technology event. In response to the modification script, user agent 40 of client machine 

20 22 modifies transcoded DOM 42 and issues new output commands to assistive 

technology 74 and/or output device 24, Assistive technology 74 may use the output 
commands to produce Braille display commands, and provide the Braille display 
commands to the Braille device. As a result, the next line portion of document 12 is 
displayed by the Braille device. The next line portion of document 12 may also be 

25 displayed or otherwise presented by output device 24. 

Where assistive technology 74 is a screen reader, the user may, for example, press 
a "next line" button in order for a "next line" portion of document 12 to be presented. 
Assistive technology may provide one or more signals to user agent 40 indicating that the 
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"next line" button was pressed. User agent 40 may generate an assistive technology event 
in response, associate the assistive technology event with an element, and provide 
assistive technology event information and the identifier assigned to the element to user 
interface generator 34 and assistive technology interface generator 72. User interface 
5 generator 34 may not recognize the assistive technology event information, and may not 
respond to the assistive technology event. On the other hand, assistive technology 
interface generator 72 may recognize and respond to the assistive technology event as 
described above. 

10 Assistive technology 74 within client machine 22 may cooperate with assistive 

technology interface generator 72 within transcoder proxy 28. For example, where 
assistive technology 74 may be a screen reader, and the user may press a button into order 
to make the screen reader "talk faster". In response, assistive technology 74 may produce 
"talk faster" request signals, and may provide the "talk faster" request signals to user 

15 agent 40. User agent 40 may forward the "talk faster" request signals to assistive 
technology interface generator 72. Assistive technology interface generator 72 may 
respond to the "talk faster" request signals by producing one or more commands which, 
when executed by assistive technology 74, cause the screen reader to produce speech at a 
faster rate. Assistive technology interface generator may provide the commands to 

20 assistive technology 74 via user agent 40. 

In the embodiment of Fig. 5, an assistive technology solution is divided between 
assistive technology 74 located within client machine 22 and assistive technology 
interface generator 72 located within interim server 16. The inclusion of assistive 
25 technology interface generator 72 within interim server 26 reduces client machine 22 

resource requirements to support the assistive technology solution, allowing the assistive 
technology solution to include a client machine with limited capabilities which may 
otherwise preclude the assistive technology solution. 
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In other embodiments of system 20, transcoder proxy 28 may be located within 
client machine 22. In such cases, transcoder proxy 28 may not be technically a "proxy", 
but simply a transcoder. For example, client machine 22 may be a desktop computer 
system including a transcoder performing the functions of transcoder proxy 28 as 
5 described above. 

It will be appreciated by those skilled in the art having the benefit of this 
disclosure that this invention is believed to be an electronic document delivery system 
which allows a client machine with limited resources to provide interactive aspects of 
10 electronic documents such as Web pages and/or an assistive technology solution for a 
physically challenged user. It is intended that the following claims be interpreted to 
embrace all such modifications and changes and, accordingly, the specification and 
drawings are to be regarded in an illustrative rather than a restrictive sense. 
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WHAT IS CLAIMED IS: 

1 . A system for delivering an electronic document, comprising a transcoder proxy 
coupled to receive the electronic document in a first digital format, wherein the electronic 
5 document includes an element, and wherein the transcoder proxy is configured to assign a 
unique identifier to the element and produce an original script that includes: (i) at least a 
portion of the electronic document expressed in a second digital format, and (ii) the 
element and the identifier assigned to the element. 

10 2. The system as recited in claim 1, wherein the transcoder proxy is further 

configured to store the element and the identifier assigned to the element for future use. 

3. The system as recited in claim 1, wherein the first digital format is a text-based 
markup language. 

15 

4. The system as recited in claim 3, wherein the text-based markup language is 
hypertext markup language (HTML) or extensible markup language (XML). 

5. The system as recited in claim 1, wherein the first digital format is POSTSCRIPT, 
20 portable document format (PDF), or advanced function printing (AFP). 

6. The system as recited in claim 1, wherein the second digital format is a scripting 
language. 

25 7. The system as recited in claim 1, wherein the transcoder proxy is further 
configured to: 

form a model of a logical structure of the electronic document; 
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use the model to produce the original script; and 



provide the original script. 



5 



8. The system as recited in claim 7, wherein the model also defines methods for 
accessing and manipulating the document, 

9. The system as recited in claim 8 ? wherein the model is a document object model 
10 (DOM). 

10. The system as recited in claim 7, further comprising: 



15 



a client machine coupled to receive the original script and configured to use the 
original script to present the portion of the electronic document. 



11. The system as recited in claim 10, wherein the client machine is further 
configured to: 



20 



generate an event in response to user input; 



associate the event with the element within the original script; and 



25 



provide the event and the identifier assigned to the element associated with 
the event to the transcoder proxy. 
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12. The system as recited in claim 1 1, wherein elements of the electronic document 
are associated with corresponding identifiers within the model, and wherein in response 
to the event and the identifier provided by the client machine, the transcoder proxy is 
configured to: 

5 

access the model using the identifier; 

use the model to produce a modification script, wherein the modification script 
differs from the original script; and 

10 

provide the modification script to the client machine. 

13. The system as recited in claim 12, wherein the client machine is coupled to 
receive the modification script and configured to use the modification script to modify the 

1 5 presented portion of the electronic document, 

14. A system for delivering an electronic document, comprising: 

a transcoder proxy coupled to receive the electronic document in a first digital 
20 format, wherein the electronic document includes at least one element, and 

wherein the transcoder proxy is configured to: 

assign a unique identifier to each element of the electronic document; 

25 form a model of a logical structure of the electronic document; 
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use the model to produce an original script, wherein the original script 

includes at least a portion of the electronic document expressed in 
a second digital format, and wherein the original script includes at 
least one element and the identifier assigned to the element; and 

5 

provide the original script; and 

a client machine coupled to receive the original script. 

10 15. The system as recited in claim 14, wherein the client machine is configured to: 
use the original script to present the portion of the electronic document; 

generate an event in response to user input; 

15 

associate the event with the element within the original script; and 

provide the event and the identifier assigned to the element associated with 
the event to the transcoder proxy. 

20 

1 6. The system as recited in claim 14, wherein the model also defines methods for 
accessing and manipulating the document. 

17. The system as recited in claim 15, wherein the model is a document object model 
25 (DOM). 

18. The system as recited in claim 14, wherein the first digital format is a text-based 
markup language. 
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19. The system as recited in claim 18, wherein the text-based markup language is 
hypertext markup language (HTML) or extensible markup language (XML). 

20. The system as recited in claim 14, wherein elements of the electronic document 
5 are associated with corresponding identifiers within the model, and wherein in response 

to the event and the identifier provided by the client machine, the transcoder proxy is 
configured to: 

access the model using the identifier; 

10 

use the model to produce a modification script, wherein the modification script 
differs from the original script; and 

provide the modification script to the client machine. 

15 

21 . The system as recited in claim 20, wherein the client machine is coupled to 
receive the modification script and configured to use the modification script to modify the 
presented portion of the electronic document. 

20 22. A transcoder proxy, comprising: 

a synchronous document object model (DOM) generator adapted to receive an 
electronic document in a first digital format, wherein the electronic 
document includes at least one element, and wherein the synchronous 
25 DOM generator comprises an identifier (ID) generator configured to 

assign a unique identifier to each element, and wherein the synchronous 
DOM generator is configured to: 



Atty.Dkt.No.: 5468-02200 



Conley, Rose & Tayon 



AT9-99-732 



28 



form a pre-transcoded DOM representing a logical structure of the 
electronic document, wherein elements are associated with 
corresponding identifiers within the pre-transcoded DOM; and 

provide a first portion of the electronic document in the first digital 
format; and 

a transcoder coupled to receive the portion of the electronic document in the first 
digital format and configured to: 

translate the first portion of the electronic document from the first digital 
format to an original script in a second digital format, wherein the 
original script includes a element and the identifier assigned to the 
element; and 

provide the original script. 

23. The transcoder as recited in claim 22, wherein the synchronous DOM generator is 
further configured to: 

receive DOM access commands; 

access the pre-transcoded DOM using the DOM access commands; and 

provide a second portion of the electronic document in the first digital 
format. 
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24. The transcoder as recited in claim 23, wherein the transcoder is further configured 
to: 

receive the second portion of the electronic document in the first digital format; 

5 

translate the second portion of the electronic document from the first digital 
format to a modification script in the second digital format; and 

provide the modification script. 

10 

25. The transcoder proxy as recited in claim 22, wherein the first digital format is a 
text-based markup language. 

26. The transcoder proxy as recited in claim 25, wherein the text-based markup 

15 language is hypertext markup language (HTML) or extensible markup language (XML). 

27. A client machine, comprising: 
an output device; and 

20 

a user agent coupled to the output device and adapted for coupling to a transcoder 
proxy, wherein the user agent is configured to receive an original script 
from the transcoder proxy, and wherein the original script includes an 
element and an identifier assigned to the element. 

25 
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28. The client machine as recited in claim 27, wherein the user agent is further 
adapted to: 

form a transcoded DOM in response to the original script, wherein the transcoded 
5 DOM is a representation of the portion of the electronic document; 

use the transcoded DOM to produce output commands; 

provide the output commands to the output device; 

10 

generate an event in response to user input; 

associate the event with the element within the original script; 

1 5 provide the event and the identifier assigned to the element associated with the 

event to the transcoder proxy; 

receive a modification script from the transcoder proxy; and 

20 modify the transcoded DOM in response to the modification script. 

29. The client machine as recited in claim 28, wherein the output device is a display 
device or a text-to-speech converter. 
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30. A system for delivering an electronic document, comprising: 
a transcoder proxy, including: 

a synchronous document object model (DOM) generator coupled to 

receive the electronic document in a first digital format, wherein 
the electronic document includes at least one element, and wherein 
the synchronous DOM generator comprises an identifier (ID) 
generator configured to assign a unique identifier to each element, 
and wherein the synchronous DOM generator is configured to: 

form a pre-transcoded DOM representing a logical structure 
of the electronic document, wherein elements are 
associated with corresponding identifiers within the 
pre-transcoded DOM; 

provide a portion of the electronic document in the first 
digital format; and 

a transcoder coupled to receive the portion of the electronic document in 
the first digital format and configured to: 

translate the portion of the electronic document from the first 
digital format to an original script in a second digital 
format, wherein the original script includes an element and 
the identifier assigned to the element; and 

provide the original script; and 



Atty. Dkt. No.: 5468-02200 



Conley, Rose & Tayon 



AT9-99-732 



32 



a client machine coupled to receive the original script and the modification script, 
wherein the client machine comprises: 

an output device; 

a user agent coupled to the output device, the transcoder, and the user 
interface generator, wherein the user agent is configured to: 

form a transcoded DOM in response to the original script from the 
transcoder, wherein the transcoded DOM is a representation 
of the portion of the electronic document; 

use the transcoded DOM to produce output commands; and 

provide the output commands to the output device. 

3L The system as recited in claim 30, wherein the client machine is further 
configured to: 

generate an event in response to user input; 

associate the event with the element within the original script; 

provide the event and the identifier assigned to the element associated with the 
event to the user interface generator; and 

modify the transcoded DOM in response to the modification script from the user 
interface generator. 
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32. A method for transcoding an electronic document having at least one element, 
comprising: 

receiving the electronic document in a first digital format; 

5 

assigning a unique identifier to each element; 

forming a model of a logical structure of the electronic document, wherein the 
model includes the identifier assigned to each element; 

10 

using the model to produce a script, wherein the script includes at least a portion 
of the document expressed in a second digital format, at least one element, 
and the identifier assigned to the element; and 

1 5 providing the script. 

33. The method as recited in claim 32, wherein the model also defines methods for 
accessing and manipulating the document. 

20 34. The method as recited in claim 32, wherein the model is a document object model 
(DOM). 

35. The method as recited in claim 32, wherein the first digital format is a text-based 
markup language. 

25 

36. The method as recited in claim 32, wherein the second digital format is a scripting 
language. 
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37. A method for presenting an electronic document, comprising: 

receiving the electronic document in a first digital format; 

assigning a unique identifier to each element of the electronic document; 

forming a model of a logical structure of the electronic document, wherein 

elements are associated with corresponding identifiers within the model; 

using the model to produce an original script, wherein the original script includes 
at least a portion of the electronic document expressed in a second digital 
format, and wherein the original script includes at least one element and the 
identifier assigned to the at least one element; 

providing the original script; 

receiving an event and an identifier associated with the event; 

accessing the model using the identifier associated with the event; 

using the model to produce a modification script, wherein the modification script 
differs from the original script; and 

providing the modification script. 
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38. A method for presenting a electronic document, comprising: 

receiving an original script, wherein the original script includes at least a portion 
of the electronic document expressed in a digital format, an element of the 
document, and an identifier assigned to the element; 

using the original script to present the portion of the electronic document; 

generating an event in response to user input; 

associating the event with the element; 

providing the event and the identifier assigned to the element in response to the 
event; 

receiving a modification script; and 

using the modification script to modify the presented portion of the electronic 
document. 

39. A method for presenting an electronic document, comprising: 
receiving the electronic document in a first digital format; 

assigning a unique identifier to each element of the electronic document; 

forming a model of a logical structure of the electronic document, wherein 

elements are associated with corresponding identifiers within the model; 
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using the model to produce an original script, wherein the original script includes 
at least a portion of the electronic document expressed in a second digital 
format, and wherein the original script includes an element of the 
document and an identifier assigned to the element; 

using the original script to present the portion of the document; 

generating an event in response to user input; 

associating the event with the element within the original script; 

accessing the model using the identifier; 

using the model to produce modification script; and 

using the modification script to modify the presented portion of the document. 
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ABSTRACT OF THE DISCLOSURE 

Several different embodiments of an electronic document delivery system are 
described including a client machine (e.g., a palmtop/handheld computer or wireless 

5 communication device) coupled to a transcoder proxy. The system allows a client 
machine with limited resources to provide interactive aspects of electronic documents 
such as Web pages and/or an assistive technology solution for a physically challenged 
user. The transcoder proxy receives an electronic document including one or more 
elements and expressed in a first digital format (e.g., HTML or XML). The transcoder 

10 proxy assigns a unique identifier to each element, produces an "original" script including 
at least a portion of the document expressed in a second digital format (e.g., a scripting 
language), and provides the original script to the client machine. The transcoder proxy 
may form a model of the document (e.g., a document object model or DOM), and may 
use the model to produce the original script. The client machine uses the original script 

15 to display or otherwise present the portion of the document. The client machine 

generates an event in response to user input, associates the event with an element within 
the original script, and provides the event and the identifier assigned to the element to the 
transcoder proxy. The transcoder proxy accesses the model using the identifier, uses the 
model to produce a "modification" script, and provides the modification script to the 

20 client machine. The client machine uses the modification script to modify the displayed 
or otherwise presented portion of the document. 



Atty. Dkt. No.: 5468-02200 



Conley, Rose & Tayon 



o 
a 

m 
m 
m 

s 

'h 
ry 
o 





7 







10 



ID 




2^ 




4V 



1%, 2- 



A. 



RECEIVE THE ELECTRONIC DOCUMENT 
IN A FIRST DIGITAL FORMAT 



^1 



ASSIGN A UNIQ 
TO EACH 3 
OF THE ELECTRC 


UE IDENTIFIER 

ELEMENT 

>NIC DOCUMENT 




/ 


FORM A MODEL 
OF A LOGICAL STRUCTURE 
OF THE ELECTRONIC DOCUMENT 




f 


USE THE MODEL 



S2, 



TO PRODUCE AN ORIGINAL SCRIPT 
INCLUDING AT LEAST A PORTION 
OF THE ELECTRONIC DOCUMENT 
EXPRESSED IN A SECOND DIGITAL FORMAT, 
AN ELEMENT OF THE DOCUMENT, 
AND THE IDENTIFIER ASSIGNED TO THE ELEMENT 



USE THE ORIGINAL SCRIPT 
r TO PRESENT THE PORTION OF THE DOCUMENT 



6fe 



GENERATE AN EVENT 
IN RESPONSE TO USER INPUT 



31 



u> 



ASSOCIATE THE EVENT WITH THE ELEMENT 
WITHIN THE ORIGINAL SCRIPT 



ACCESS THE MODEL 
USING THE IDENTIFIER 
ASSIGNED TO THE ELEMENT 
ASSOCIATED WITH THE EVENT 



JUL. 



USE THE MODEL 
TO PRODUCE MODIFICATION SCRIPT 



USE THE MODIFICATION SCRIPT 
TO MODIFY THE PRESENTED PORTION 
OF THE DOCUMENT 



T 



c=e> 



20 



6>f^. 1 



TP 



5V 



1 



*7o 



* 















S 


40 







ctr^rr 2.-2. 



12- 



Us 



TP 
5^ 



*T" 



4o 



14 



4t 



Attorney Docket Number: AT9-99-732 



DECLARATION AND POWER OF ATTORNEY 

As a below named inventor, I hereby declare that: 

My residence, post office address, and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and 
joint inventor (if plural names are listed below) of the subject matter which is claimed and for which a patent is 
sought on the invention entitled "ELECTRONIC DOCUMENT DELIVERY SYSTEM EMPLOYING 
DISTRIBUTED DOCUMENT OBJECT MODEL (DOM) BASED TRANSCODING," the specification of which: 

^ is attached hereto. 

Q was filed on as Application Serial No, 

and was amended on (if applicable). 

I hereby state that I have reviewed and understand the contents of the above-identified specification, 
including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose to the Patent and Trademark Office all information known to me to be 
material to patentability of the subject matter claimed in this application, as "materiality" is defined in 37 C.F.R. § 
1.56. 

I hereby claim foreign priority benefits under 35 U.S.C. § 119(a)-(d) or § 365(b) of any foreign 
application(s) for patent or inventor's certificate listed below, or under § 365(a) of any PCT international application 
listed below designating least one country other than the United States of America, and have identified below any 
foreign application for patent or inventor's certificate, or of any PCT international application, having a filing date 
before that of the application on which priority is claimed. 

Prior Foreign Application No. Country Filing Date Priority Cert, copy 

(mm/dd/yy) Claimed Attached 

N/A 



I hereby claim the benefit under 35 U.S.C. § 119(e) of any United States provisional application(s) listed 

below. 

Provisional Application No. Filing Date 

(mm/dd/yy) 

N/A 



I hereby claim the benefit under 35 U.S.C. § 120 of any United States application(s) listed below, or under 
§ 365(c) of any PCT international application listed below designating the United States of America, and, insofar as 
the subject matter of each of the claims of this application is not disclosed in the prior United States or PCT 
international application in the manner provided by the first paragraph of 35 U.S.C. § 1 12, 1 acknowledge the duty to 
disclose all information known to me to be material to the patentability of the subject matter claimed in this 
application, as "materiality" is defined in 37 C.F.R. § 1.56, which became available between the filing date of the 
prior application and the national or PCT international filing date of this application. 

Parent Application No. Filing Date Parent Patent No. (if applicable) or Status 

(mm/dd/yy) 

N/A 
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I hereby revoke any previous Powers of Attorney and appoint 

John W. Henderson, Jr., Reg. No. 26,907; James H. Barksdale, Jr., Reg. No. 24,091; Thomas E. 
Tyson, Reg. No. 28,543; Robert M. Carwell, Reg. No. 28,499; Jeffrey S. LaBaw, Reg. No. 31,633, 
Douglas H. LeFeve, Reg. No. 26,193; Casimer K. Salys, Reg. No. 28,900; David A. Mims, Jr., 
Reg. No. 32,708; Anthony V. England, Reg. No. 35,129; Volel Emile, Reg. No. 39,969; Leslie A. 
Van Leeuwen, Reg. No. 42,196; Christopher A. Hughes, Reg. No. 26,914; Edward A. Pennington, 
Reg. No. 32,588; John E. Hoel, Reg. No. 26,279; Joseph C. Redmond, Jr., Reg. No. 18,753; and 
Marilyn S. Dawkins, Reg. No. 31,140 

each said attorneys or agents being employed by International Business Machines Corp,; and 

Mark L. Berrier, Reg. No. 35,066; Dan R. Christen, Reg. No. 39,943; Kevin L. Daffer, Reg. No. 
34,146; Jeffrey C. Hood, Reg. No. 35,198; B. Noel Kivlin, Reg. No. 33,929; Robert C. Kowert, 
Reg. No. 39,255; Lawrence J. Merkel, Reg. No. 41,191; Eric B. Meyertons, Reg. No. 34,876; Eric 
A. Stephenson, Reg. No. 38,321; and David A. Rose, Reg. No. 26,223 

each said attorneys or agents being members or associates of the firm of Conley, Rose & Tayon, P.C., as 
attorney or agent for so long as they remain with such company or firm, with full power of substitution and 
revocation, to prosecute the application, to make alterations and amendments therein, to transact all business in the 
Patent and Trademark Office in connection therewith, and to receive the Letters Patent. 

Please direct all communications to: 

Kevin L. Daffer 
Conley, Rose & Tayon, P.C. 

P.O. Box 398 
Austin, Texas 78767-0398 
Phone: (512)476-1400 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made 
herein on information and belief are believed to be true; and further that these statements were made with the 
knowledge that willful false statements and the like so made are punishable by fine or imprisonment, or both, under 
18 U.S.C. § 1001 and that such willful false statements may jeopardize the validity of the application or any patent 
issued thereon. 



Inventor's Full Name: 
Inventor's Signature: 




City and State (or Foreign Country) of Residence: Round Rock, TX Citizenship: 

Post Office and Residence Address: 3832 Royal Troon Drive, Round Rock, TX 78664 

(Include number, street name, city, state and zip code) 
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Inventor's Full Name: 
Inventor's Signature: 




City and State (or Foreign Country) of Residence: Round Rock, TX Citizenship: U.S.A. 



Post Office and Residence Address: 1801 Gray Oak Drive, Round Rock, TX 78681 

(Include number, street name, city, state and zip code) 



Inventor's Full Name: Rabindranath Dutta 



Inventor's Signature: y^La/^x^^ ^^t^^ ate: f / 

City and State (or Foreign Country) of Residence: Austin, TX Citizenship: India 

Post Office and Residence Address: 3401 Parmer Lane W., Apt. 835, Austin, TX 78727 

(Include number, street name, city, state and zip code) 
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